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Key indicators: single-crystal X-ray study; T = 130 K; mean (C–C) = 0.003 A˚;
R factor = 0.032; wR factor = 0.085; data-to-parameter ratio = 14.3.
In the structure of the 1:1 proton-transfer compound of 1,10-
phenanthroline with 4,5-dichlorophthalic acid, C12H9N2
+-
C8H3Cl2O4
, determined at 130 K, the 1,10-phenanthrolinium
cation and the hydrogen 4,5-dichlorophthalate anion associate
through a single N—H  Ocarboxyl hydrogen bond giving
discrete units which have no extension except through a
number of weak cation C—H  Oanion associations and weak
cation–anion aromatic ring – interactions [minimum
centroid–centroid separation = 3.6815 (12) A˚]. The anions
are essentially planar "[maximum deviation 0.214 (1) A˚ (a
carboxyl O)] with the syn-related H atom of the carboxyl
group, forming a short intramolecular O—H  Ocarboxyl
hydrogen bond.
Related literature
For the structures of other hydrogen 4,5-dichlorophthalate
salts, see: Mallinson et al. (2003); Bozkurt et al. (2006); Smith et
al. (2007, 2008a,b, 2009a,b). For hydrogen-bond motifs, see:
Etter et al. (1990).
Experimental
Crystal data
C12H9N2
+C8H3Cl2O4
Mr = 415.22
Monoclinic, P21
a = 6.4598 (11) A˚
b = 7.3696 (12) A˚
c = 18.302 (3) A˚
 = 94.978 (3)
V = 868.0 (2) A˚3
Z = 2
Mo K radiation
 = 0.41 mm1
T = 130 K
0.55  0.45  0.05 mm
Data collection
Bruker SMART CCD area-detector
diffractometer
Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.81, Tmax = 0.98
5464 measured reflections
3734 independent reflections
3629 reflections with I > 2(I)
Rint = 0.017
Refinement
R[F 2 > 2(F 2)] = 0.032
wR(F 2) = 0.085
S = 1.04
3734 reflections
261 parameters
1 restraint
H atoms treated by a mixture of
independent and constrained
refinement
max = 0.30 e A˚
3
min = 0.19 e A˚3
Absolute structure: Flack (1983),
1564 Friedel pairs
Flack parameter: 0.00 (4)
Table 1
Hydrogen-bond geometry (A˚, ).
D—H  A D—H H  A D  A D—H  A
N1A—H1A  O22 0.90 (2) 1.83 (2) 2.6926 (19) 158 (2)
N1A—H1A  N10A 0.90 (2) 2.38 (2) 2.749 (2) 104.3 (15)
O12—H12  O21 0.98 (3) 1.43 (3) 2.4054 (19) 179 (4)
C2A—H2A  O21 0.93 2.52 3.279 (2) 140
C3—H3  O22 0.93 2.26 2.647 (2) 104
C3A—H3A  O11i 0.93 2.44 3.355 (2) 168
C4A—H4A  O21ii 0.93 2.49 3.252 (2) 139
C6—H6  O11 0.93 2.29 2.668 (2) 103
C6A—H6A  O11iii 0.93 2.59 3.270 (2) 130
Symmetry codes: (i) xþ 2; yþ 12;z; (ii) xþ 1; yþ 12;z; (iii) x 2; yþ 1; z.
Data collection: SMART (Bruker, 2000); cell refinement: SAINT
(Bruker, 1999); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
PLATON (Spek, 2009); software used to prepare material for
publication: PLATON.
The authors acknowledge financial support from the School
of Physical and Chemical Sciences, Queensland University of
Technology, and the School of Chemistry, University of
Melbourne.
Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: FL2261).
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